Genotoxic stress and activation of novel DNA repair enzymes in human endothelial cells and in the retinas and kidneys of streptozotocin diabetic rats.
Mammalian excision repair cross-complementing 1 (ERCC1) and ERCC4 (a.k.a xeroderma pigmentosum complementation group F) are nucleotide excision repair enzymes, which excise the 5' end of damaged DNA. ERCC1 and ERCC4 have an interactive relationship with poly (adenosine diphosphate ribose) polymerase (PARP). We studied the role of ERCC1 and ERCC4 in glucose-induced extracellular matrix protein production in human endothelial cells and in the retinas and kidneys of streptozotocin diabetic rats. Human umbilical vein endothelial cells were grown with low (5 mM) and high glucose (25 mM). The cells were subjected to ERCC1 and ERCC4 small interfering RNA transfections, PARP blocker (3-aminobenzamide, ABA) and p300 blocker (curcumin). Retinas and kidneys from 1-month-old streptozotocin diabetic rats with or without treatment with curcumin and ABA were examined. Cells and tissues were studied for oxidative stress markers, fibronectin, ERCC1 and ERCC4, PARP and p300 mRNA. Western blot of nuclear proteins was performed. ERCC1 and ERCC4 messenger RNA and protein levels were higher in high glucose than in low glucose, along with increasing oxidative stress and augmented p300 and fibronectin production. ABA, curcumin, ERCC1 and ERCC4 silencing reduced such upregulations and oxidative stress. Similar changes were seen in the kidneys and retinas of diabetic rats. ABA and curcumin treatment significantly reduced such changes. These data indicate that glucose-induced ERCC1 and ERCC4 upregulation leads to increased fibronectin production via a p300-dependent pathway in umbilical endothelial cells, as well as in the retina and in the kidneys of streptozotocin diabetic rats. ERCC1 and ERCC4 may play important roles in the development of diabetic retinopathy and nephropathy.